A2-adenosine receptor stimulation increases macromolecule permeability of coronary endothelial cells.
The effect of the A2-adenosine receptor agonist 5'-(N-ethylcarboxamido)adenosine (NECA) on macromolecule permeability (PM; indicator fluorescein isothiocyanate-labeled albumin) of endothelial cells was investigated using confluent monolayers of rat coronary microvascular endothelial cells (CEC) and porcine aortic macrovascular endothelial cells (AEC). In CEC, NECA (10(-7) M) increased PM by 39%. Similar results were obtained by isoproterenol (10(-6) M) and forskolin (10(-5) M). The effect of NECA could be antagonized by 8-phenyltheophylline (8-PT; 10(-5) M). In AEC, NECA (10(-7) M) caused an opposite effect in that it decreased PM by 26% as did isoproterenol (10(-6) M) and forskolin (10(-5) M). The response to NECA was abolished in the presence of 8-PT (10(-5) M). In AEC but not CEC, NECA could reduce the rise in PM caused by endothelial energy depletion (in the presence of 5 mM KCN and 5 mM 2-deoxy-D-glucose). It was common to AEC and CEC that NECA (10(-7) M), isoproterenol (10(-6) M), and forskolin (10(-5) M) stimulated production of adenosine 3',5'-cyclic monophosphate (cAMP). The stimulatory effect of NECA on production of cAMP could be antagonized by 8-PT (10(-5) M). In summary, the results indicate that in AEC and CEC PM is modulated by an A2-adenosine receptor-mediated stimulation of adenylate cyclase. The secondary effects of stimulation of adenylate cyclase are different in CEC and AEC, however, since it caused a reduction of PM in AEC, but an increase in CEC.